The association of genetic polymorphisms in sex hormone biosynthesis and action with insulin sensitivity and diabetes mellitus in women at midlife.
We evaluated associations of insulin sensitivity, metabolic syndrome, and diabetes mellitus with single nucleotide polymorphism (SNP) variants from sex hormone biosynthesis and action in women of 4 races/ethnicities. DNA was extracted from transformed cell samples of 1,538 women in the Study of Women's Health Across the Nation (SWAN). African American, Caucasian, Chinese, and Japanese women in SWAN enrolled in the Sex Steroid Hormone Genetics Protocol from whom fasting glucose and insulin measures (for estimating insulin sensitivity), diabetes status, and metabolic syndrome classification were obtained. SNPs from the genes encoding aromatase (CYP 19), 17beta-hydroxysteroid dehydrogenase (17HSD) type 1, and the estrogen receptors-alpha (ESR1) and -beta (ESR2) were measured. The prevalence of metabolic syndrome was 20% in Chinese women, 22% in Japanese women, 28% in Caucasian women, and 43% in African American women. The prevalence of diabetes was 3% in Chinese women, 4% in Japanese women, 7% in Caucasian women, and 19% in African American women. Significant associations of CYP 19 genotypes and insulin sensitivity were observed in African American, Caucasian, and Japanese women. Selected ESR1 and ESR2 genotypes were associated with insulin sensitivity and metabolic syndrome only in Japanese and Chinese women. The strongest associations related 17HSD genotypes to diabetes in Caucasian women, with odds ratios ranging from 4.4 to 7.5 and confidence intervals that excluded the null value. We observed strong associations between variations in sex hormone biosynthesis and function genes with insulin sensitivity, the metabolic syndrome, and diabetes that varied by race/ethnicity. The strong association of 17HSD and diabetes in Caucasian women has not been previously reported and should be further investigated.